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TABLES FOR EXCAVATIONS AND EMBANKMENTS, 


DISTANCES FROM CENTER OF ROADWAY FOR CROSS-SECTIONING. 
Roapway 20 FEET Wipe. Sipe SLoPEs 1 To 1. 
For Since Track Excavation. 
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| 44.0 44.2 44. i 44.6 | 
45.2 45.4 | 45.5 | 45.6 | 
46.2 46.4 | 46.5 | 46.6 


5 || 45.0 
36 || 46.0 | 46.1 | 
37 || 47.0 | 47.1 | 47.2 47.4 | 47.5 | 47.6 | 
38 || 48.0 | 481 | 482 48.4 | 48.5 | 486 | 
39 || 49.0 | 49.1 | 49.2 49.4 | 49.5 | 49.6 
10 50.0 | 50.1 | 50.2 | 50.3 | 50.4 | 50.5 | 506 
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Calculated by F. E. Paradis, C. E. 
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TaBLE.—VII.—TANGENTS AND EXTERNALS TO A 1° CURVE. 





External || Angle Tangent Baten Angie | Tangent External 


2142.2 | 387.4 || SI° 27329 | 618.4 
2151.7 | 390.7 2743.1 | 622.8 
2161.2 394.1 | | 62.2 
2170.8 | 397.4 | 13,7 | 641.7 
2180.3 400.8 } 
2189.9 | 404.2 
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2199.4 407.6 
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2228.1 418.0 
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TaBLE VII.—TANGENTS AND EXTERNALS To 4 1° CURVE. Tapue VIL.-—TANGENTS AND EXTERNALS To A 1° CURVE. 
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8336 7 4386.1 
8362.7 7 
8388.9 
8415.1 
8441.5 
8468.0 


1805 3 ° | 5830.5 2444.9 
1814.7 5847.5 | 2457-1 
1824.1 20 | 5864.6 | 2469.3 || 
1833.6 | 5881.7 2481.5 | 
1843 1 598.8 | 24938 | 
1852.6 5916.0 2506.1 |} 
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6002 ; 2908, 30 2 x 5 8629.3 
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apie VIII.—MIppLE ORDINATES FOR Rats. 


LENGTH OF RAILS. nee. } LENGTH OF RAILS. 


a 


Deg 
of 


” ha eee an f 
Cuero} we | 30 | 28 | 26| | 22 | 20 curve 








.020 | .016 | .013 | .011 | .009 | .008 .356 | .313 | .273 | .236 | .200 | . 
“038 | L034 | .029 | .025 | .021 "378 |.333 | .290 | .252 | 213]. 
"058 | O51 | O44 | . 026 "400 | :351 | .306 | .265 | .225 
{079 | .069 | - 042 | | 1371 | 324 | .280 |. 

| [099 | (086 .063 | 1053 | .044 445 | 1392 | 341 | -296 |- 

117} 076 | .064 | - “466 |.410 | .357 | .309 | .262 | .. 
“137 | - 074 | . 2 | 487 | .430 | .375 275 | .23 
"158 | (137 | 119 | 100 | .0n5 | 43° | .509 | 450 | .390 (287 
1175 | 153 | -1: 7 | 408 | .354 | .299 

"196 | 1125 | 1106 | - $86 | 424 | 367 |"311 

216 .163 | 139 | .117| {573 | 1506 | 441 | .382 | .323 
236 | - -128 | . 2 - 5 457 | 335 

254 | 222). 4 . - S “ \- 11 | .348 | .294 
"975 | 239 | .207 | 175 | 148 | - 1638 | .564 | 491 | .424 | 341 
“295 | .257 | .223 | .188 | 159 | . “660 | 583 |'508 | 438 | .374 
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CURVE FORMULZ. 


T=Rtan. 41 i ty : 
T —50 tan. % I R=T cot. 41 Chord def. = chord? 
Sin. D R=_ 50 R 
Sin. D = 60) Sin. D No. chords= ¥% I 
E= Rex. sec. 41 “a 


R 
Sin. D=50 tan. % I 
—<— | E=T tan. %1 Tan. def. = % chord def. 

The square of any distance, divided by twice the radius, will equal the 
distance from tangent to curve, very nearly. 

Table 7 contains Tangents ‘and Externalstoal°curve Tan. and Ext. 
to any other radius may be found, nearly enough, by dividing the Tan. or 
Ext opposite the given central angle by the given degree of curve. 

To find Deg. of Curve, having the Central Augle and Tangent: Divide 
Tan. opposite the given Cevtral Angle by the given Tangent. 

To find Deg. of Curve, having the Central Angle and External: Divide 

iven Central Angle by the given External. 

x at. Ex. See. for any angle by Table 7: Ten. 
or Ext, of twice the given angle divided by the radius of a 1° curve will be 
the Nat. Tan. or Nat. Ex. Sec 

To find angle fer a given distance and deflection. 

Rule 1. Multiply the given distance by .01745 (def. for 1° for 1 ft.), and 
divide given deflection by the pr duct. 

Rule 2. Multiply given deflection by 57.3, and divide the product by 
the given distance. 

To find deflection for a given angle and distance: Multiply the angle 
by .01745, and the product by the distance. 

RicHt ANGLE TRIANGLES.—Square the altitude, divide by twice the 
base. Add quotient to base for hypothenuse. 

Given Base 100, Alt. 10. 10? 200—.5. 109 + .5==100.5 hyp. 

Given Hyp. 100, Alt. 25. 952 —-200—=3.125. 100--3 125—96.875—= Base. 

Error in first example, . 02; in last, .045. 
To find Tons of Rail in one mile of track: multiply weight per yard by 
11, and divide by 7. 
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DISTANCES FROM CENTER OF ROADWAY FOR CROSS-SECTIONNG J pistances FROM CENTER OF ROADWAY FOR CROSS-SECTIONING. 


Roapway 14 Feet Wwe. SpE SLoPes 1% To 1. ; = Roapway 16 Peet Wipe. SIDE Stopes 1% To 1. 
For SINGLE TRack EMBANKMENT. For SINGLE TRACK EMBANKMENT. 
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7.00} 7.15). 7.30| 7.45| 7.60) 7.75| 7.90| 8.05] 8. . 
#.50| 865| 8.80] 8.95| 9.10) 9.25] 9.40) 9.55 9.70| 9.85 
4000] 10.15) 10 30| 10.45) 10.60) 10.75) 10.90) 11.05) 11.20) 11.35) } 
11.50| 11.65) 11.80] 11.95] 12.10) 12.25) 12.40) 12.55) 12.70) 12.85) 

13.00) 13.15) 13 30) 13.45 13.60) 13.75| 13.90) 14,05) 14.20) 14.35) | 
14.50) 14 65) 14.80) 14.95) 15.10) 15.25) 15.40) 15.55| 15.70| 16 8 | 
16 00) 16.15) 16.30} 16.45) 16.60) 16.90} 17.05] 17.20\ 17.35) | 
17.50) 17.65) 17.80] 17.95) 18.10) 18.25) 18.40} 18.55) 18.70) 18.85 

19.00|.19.15) 19 30 19.45) 19.60| 19.75| 19.90] 20.05, 20.20) 20.35) { 
20.50] 20.65) 20.80} 20.95) 21.10) 21.25) 21.40) 21.55) 21.70) 21.85 

22.00] 32 15| 22.30] 22.45) 22.60) 22.75) 22.90) 23.05) 23.20) 23.35) lj 
23.50) 23.65) 23.80] 24.95) 24.10) 24.40| 24.55) 24.70) 24.85) 1) 
25.00| 25.15) 25.30) 25.45) 25.60) 26.75) 25.90 26.05) 26.20 26 35)! 
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26.50) 26.65| 26.80] 26 95. 27.10) 27.25) 27 40) 27.55) 27.70) 97.85) 1 
98 00) 28.15) 28.30] 28.45, 28.60] 28.75) 28.90) 29 05) 29.20 29.35) 14 
29.50] 29.65) 29.80) 29.95) 3° 10} 30.25] 30.40} 30.55] 30.70) 30.85) 
31.00} 31.15, 31 30] 31.45) 31.60) 31 75) 31.90 32.1 5| 32.20) 32 35) Ik 
32 50| 32.65 32.81] 32.95) 33.10] 33.25) 33.40) 33.55) 33.70) 33.85} 11 
34.00| 34.15) 34 30) 34.45) 34.6: | 34.75) 34.90) 35.05) 35.20) 35.35!) 18 
35.50) 35.65) 35.80) 3! 36.10| 36.25| 36.40) 36.55) 36.70) 36.85) 1 
37.00| 37.15, 37.30] 37.45) 37.60) 37.75) 37.90) 38 05) 38.20) 38.35/20 
38 50| 38.65| 38.80] 38.95! 39 10| 39.25) 39.40) 39.55) 39 70} 39.85) 2! 
40 00| 40.15) 40 30| 40.45| 40.60] 40 75) 49.90) 41.05 41.20 41.35) 22 
93 || 41.50| 41.65! 41.80] 41.95) 42.10] 42.25! 42.40) 42.55) 42.70 42.85) 23 
24 | 43.00) 43.15) 43.30] 43.45) 43.60 43.90) 44.05) 44.20) 44.35 
95 || 44.50) 44.654 44:80] 44 95) 45 10] 45.25) 45.40 | 45.70) 45.85 
9¢ || 46.00! 46.15) 46.30) 46.45) 46 60 5| 46 90) 47.05) 47.20) 47.35 ‘ 
97 || 47.50| 47 65| 47.80] 47.95) 48.10) 48.25) 48.40 48.55) 48 70) 48.8 et cares 50.8 | 50.9 
28 || 49.00| 49.15| 49.30) 49.45) 49 60] 49.75) 49.90) 50.05) 50.20) 50. 2 } 60.0 | 512 | Wee | roe 5 593 | 52.4 
49 || 50.50) 60.65 50 80) 50 95| 51.10] 51.25) 51.40| 51.55) 51.70) 61.85) > 9 |) 51.5 | Sl. hi 53.6 53.9 | 
30 |! 52.00] 52.15) 52.30} 52.45] 52.60] 52.75) 52.90) 53.05) 53.20) 53 35)! _ m | eRe ‘11 5: 55.4 
31 || 53.50 53.65| 53.80| 53.95) 54.10) 54. | 54.40) 54.55) 54.70) 54.85) 3! \} | 54.7 | 54D | oes | 56.6 56.8 | 56.9 
32 || 55 00| 55.15) 55.30) 55 45) 55.60) 55. 5] BB 90| 56.05| 56.20) 66.35) 32 [7 2 |) 56-9 | * wee Wee 583 | 58.4 
33 || 56.50| 56.65| 56.80| 56.95| 57 10| 67.25) 57 40) 57.55) 67.70) 57.85 33 33 || 57.5 | 57. oa ee , | 69.8 | 59.9 
34 || 58.00) 58.15) 53.30 5| 58.60) | 58.90) 59.05) 59.20) 59 35 3t jj 59- 9.2 | oo | G10 | G12 | 61.3 | 64 
35 || 59.50] 59.65) 59.80 60.10} 60.25) 60.40! 60.55) 60.70) 60.85) 3 | 60.7 | OO | cok | 62 2.8 | 629 | 
36 || 61.00) 61.15) 61.30 5| 61 60) 61.75| 61.90] 62 05) 62.20) 62. 36 | 10 | 62-2} os 8 | 64.0 | | 643 | 644 
37 || 62 50! 62.65| 62.89) 62.95) 63.10) 63.25) 63 40) 63.55 63.70) 63.85)) 37 |) 63- = 3 | 65.5 | 6 659 | 
38 || 64 00| 64.15) 64.30] 64 45| 64.60] 64 75) 64.90) 65.05) 65.20) 65 35)) 38 es 816 671 3 | 67.4 | 
39 || 65 50) 65.65) 65.80) 65 95 66.10| 66.25 66,.40| 61.55) €6 70) 66.85) 39 | ee 9 | 68.3 | 68.5 | 686 | 68.8 68.9 | 
40 |) 67.00) 67.15) 67.30) 67.45, 67.60) 67.75) 67 90 68 05) 68.20) 68.35) 40 .0 | 68 2 | 68. Oey eae 
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